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A 20 pec 74 Document revised to incorporate NASA/ MSFC
comrents contained in letter Sa41 (96-74),
dated 9 Cctober 1974.

B 14 Apr 75 Document revised to incorporate NASA MSFC
commrents contained in letter E&3 (12.75)
dated 21 Jan 1975 as amended by "Minutes of
Meeting with MFC ~ JSC, and Thi okol
Representatives Regardi nt{:; the Reliability
Plan for the Space Shuttle SRM Proiect,
TWR-10162, Rev A dated 20 Dpec 1974".
Docunent approval is authorized by letter
sa41-27-75, dated 15 April 1975.

C 31 Mar 76 Docunent revised to inco_rPorate changes _in
response to the sr&A audit of August 1975,
clarify/update areas to reflect current
OEeratlng met hods, and neke mnor editoriai
c

anges.

D 1 apr 77 Docunment revised to incorporate changes per
CDR RID Ms-049.

E Sept 85 Docurment conpl etely revised to incorporate

changes in the Wasatch  Operations
organization and in NASA data requirements
docunent DPD 400, and to reflect current
operating nethods. This effort is in
answer to an in-house audit finding ADR
ARFS-17.  Incorporated NASA comments by
including a |ist of applicable docunents
(pg. vii-ix). This re(]tjm red deleting the
mention of the Request for Proposal on pg.
7 and updating the Mnagenment Procedure on
pg. 32. In addition, the Reliability
Specification called out in 2.2.1, pg. 20,
was clarified. (MSFC |letter sa42-475-85).

F 16 Jan 89 Docunent revised to reflect separate
Divisions within Mrton Thiokol Inc. (M)
and resulting organizational changes wthin
MTI and the Systems Assurance Organization,
and NASA conpliance matrix coments.
Mention of Reliability Demonstration Pl an
and a nore detailed description of
Li ai son/ Problem Reporting were added.
Incorporated NASA comments to include
hazard anal ysis on ground SUEPO” eglm pnent

ngSE) in lieu of a FMEA/ Cl L. an is

pproved with these changes. (MSFC letter
5A42-565-88) .
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REVISION E

Appllcable Docunent List was updated to
lect latest docunents and ~ docunent
numbers. Renpved revision designation from
al | Thi okol docunents.

Section 1.3 was updated to reflect changes
| N Thiokol’s NMDtIvation and recognition
prograns.

Section 2.1.7 was updated to increase the
interval for formal docunent submttal to

NASA.

Section 2.2.2 was updated to show a
clarification  of the trade st udy
preparation requirenent.

Section 2.2.3 was updated to clarify the
relationship between the FMEA/cIL and
hazard analysis regarding ground support
equi prrent .

Al sections received an overall review to
ensure consistency and accuracy. Redundant
and unnecessary information was elim nated.
More than 50 percent of the docunent was
chaggem therefore, no change bars were
used.
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FOREWORD

This plan describes the Reliability Program for the
Redesi gned Solid Rocket Motor (RSRM Project. |t serves as the
control docunent for defining, inplenenting, and nmanagi ng the
RSRM reliability brovisions specified in NHB 5300.4 (1D-2). This
plan conplies with the requirenents in DPD 400, DR 4-2, under
Contract No. NAsS8-38100. The outline and format used herein
were developed to be readily identifiable to the provisions of
NHB 5300.4 (1D-2) and correspond to each section and
subpar agraph of Chapter 1, I ntroduction and Chapter 3,
Reliability.

The requirenent for use of the International System of

Units is waived for this docunent.
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101 NTRoDuction ( REFERENCE cHAPTER 1 o NeB 5300. 4 (1p-2))
1.1 1D100--APPROACH

This plan describes the activities and nethods for
fulfilling Thiokol Corporation's reliability commtment to
the National Aeronautics and Space Admnistration (NASA).
The described activities are a part of the Redesigned Solid
Rocket Mtor (RSRVM Safety, Quality, and Reliability
Assurance effort, and are dedicated to ensure the cost-.
effective acconplishnment of System Safety and Reliability
Engi neering functions. This plan applies to' RSRM and
related Governnent Furnished Equipnent (GFE). The format
of Chapters 1 and 3 of NHB 5300.4 (ip-2) (Safety,
Reliability, Mintainability, and Quality Provisions for
the Space Shuttle Program) was used in this plan.

A definition of the reliability program tasks and
their relationships to the broad RSRM program requirenents,
as established by NASA, are shown in Table |I. The program
tasks for fulfilling these objectives are performed by, or
task conpletion is ensured by, the System Safety
organi zation. System Safety personnel also perform RSRM
support tasks and anal yses as directed by RSRM Program

Managenent .
System Safety prepares the reports cited in section
1.5 for submttal to NASA The data requirenment

description in DPD 400, Information Requirenents Document,*
serves as a guide for preparing the documents.

1.2 1pioi--REraTioN TO OTHER CONTRACT AND PROGRAM REQUIREMENTS
The reliability program tasks were developed to

establish organizational responsibilities and ensure cost-
effective task acconplishment (ref. Quality TNR-10161,
Safety TWR- 15902, and SRM Operational Logistic Support
Pl ans TWR- 13880) . Simlarly, other disciplines have
coordinated their planned effort with System Safety.

Revision _K_ DOC NO. TWR-=10162 lvm
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1.3 1D102--MOTIVATION AND GOALS
The enpl oyee invol vement section in Human Resources
is responsible for admnistering all notivational/recognition
prograns. A description of these notivation/recognition
progranms is contained in the Recognition and Rewards Program
Bookl et which is distributed to all Thi okol Space Operations
personnel . System Safety is an active participant in these
notivational and quality enhancenent prograns.
Progranb and goals are al so communi cated to Thi okol
suppliers.
1.4 a1D103--| NDEPENDENT EVALUATI FOR NASA
Thi okol acknow edges NASA's right to designate other
contractor representatives to act in NASA' s behalf for the
pur pose of 'acquiring technical support and eval uati ng
Thiokol’s reliability activities.
1.5 1D104--| NFORVMATI ON REQUI REMENTS LI ST (IRL) AND | NFORVATI ON
REQUI REVENTS DESCRI PTI ONS (IRD)
System Safety prepares and submts, through RSRM
Program Managenent, all DPD 400 docunentation required by
contract.
2.0 RELIABILITY (CHAPTER 3 OF nuB 5300.4 (1D=2))
2.1 1D300--RELIABILITY MANAGEMENT
The Reliability Engineering, Systens  Assurance
Operations Support, andLiai son/Probl enReporting Sections,
under the direction of the System Safety Director, are-
responsible for performng reliability activities. These
activities include the evaluation of hardware reliability
t hrough analysis, review, and #assessnent. Reliability
activities including planning, effort authorization, and
interfacing organi zation responsibilities are described in
Space Qperations Procedure 76-00-01
The System Safety Director is responsible for
revi ew ng and approvi ng reliability pl anni ng,
implementation, and documentation necessary to fulfill the

REVISION E DOC NO. TWR-10162 I voL
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c. Team surveys
2. Audits of Thiokol internal CIL controls
3. Audits of System Safety activities

The System Safety Audit Plan serves asthe control docunent

for defining, inplementing, and nmanagi ng System Safety

related surveillance of both internal and subcontractor
activities.
2.1.4 RELIABILITY PROGRESS REPORTI NG

The status of acconplishment versus pl anned effort,
directed change, open problenms, and supplier reliability
program activity is presented at RSRM Program Team Meeti ngs
and appropriate NASA revi ews. When prepared, neeting
handouts and mnutes are available to NASA All

Reliability status information is provided to NASA as

request ed.

2.1.5 SUPPLI ER SELECTI ON AND CONTROL
System Safety participates in the selection of
subcontractors by processing a Quality Assurance Vendor

Approval / Wai ver Request. Procurenent (Buyer) generates

this request for a subcontractor not needing aPre-Award

Survey. The Thiokol Space Operations G DEP office reviews

t he subcontractor for an "alert" history, and approves or

di sapproves the subcontractor. The G DEP office may

di sapprove a subcontractor pending a Pre-Award survey as

outlined in TWR- 17926 or as outlined in section 2.1.3 of.

this plan.
System Safety participates in the control of
subcontractors in two areas:

1. By establishing requirenents on the Procurenent Data'
List (PDL). Requirements for the Reliability program
are established on the' PDL before a request for
Proposal / Request for Quotation (RFP/RFQ is rel eased
to a subcontractor. The requirenents eval uation
considers the design, the inpact of hardware failure

REVISION E DOCNO. TWR_ 1 0 l 6 2 VoL
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source documents to System Safety for hazards analysis and
Quality Assurance fOr inspection requirenents. Figure 5
Illustrates the RSRM rMea and CIL preparation flow fromthe
procedure input through distribution.

The FMEA and CIL from Thiokol and the suppliers are
conbined into .one document and presented to NASA:  The
combined report conplies with the requirements and
definitions of NHB-5300.4. (1p-2) and DPD 400, DR 4-3. The,
FMEA/CIL IS updated asnecessary.

A separate FMEA/cIL for GSE is not required where a
hazard analysis was prepared to the detail necessary to
verify the "fail safe" requirenment of NSTS 07700 Vol. X
(NASA nmeno sa42-516-88-JT). The hazard analysis is
prepared by System Safety per TWR-15902. The information
contained in the hazard analysis is available for NASA
revi ew upon request.

2.2.4 RELI ABI LI TY- MAI NTAI NABI LI TY | NTERFACE

System Safety coordinates with Space Engineering
as necessary to support the RSRM Program

Limted-life itens (LLis) and Line Replaceable Units
(LRUs) are identified in the FMEA/CIL. The scope of LLI ;
identification, selection and regulation is restricted to,
criticality 1 and 1R items. .

2.2.5 DESI GN REVI EW _AND READI NESS REVI EW

System Safety participates in all internal RSRM design’
reviews, Configuration Control Board (CCB) neetings,
suppliers Prelimnary Design Reviews (PDR), Critical Design .,
Reviews (CDR), perations Change Requests, (OCR), and
FIight Readiness Reviews (FRR).

At the Internal Design Reviews, System Safety ensures
that the design neets all reliability-inposed design
criteria in the RSRM CEl Specification and Design
Requi renents Document (DRD). \Verification that the design
meets reliability design criteria is acconplished by

revison K poCNO.  TWR=10162 | Ve
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signature approval. System Safety al so ensures the design
m nimzes the probability of the occurrence of failure'
modes identified in the FMVEA Conponents with failure
nodes listed in the CIL receive special attention and
revi ew.

FMEA/CIL requirenments are incorporated into planning
as shown in Figure 6. Reliability Engineering identifies
inspections pertinent to new ciLs and changed CILs.
Changes may be from Engineering i(drawirgs, specifications,
TWR, etc.) or Quality Manufacturing (OCRs): Reliability
Engi neering reviews all changes for FMEA/CIL inpact. Wen
there is inpact, CIL codes are assigned to new i nspections
or the change is made to existing ones. NASA Level 111
approval is obtained. Qual ity Engmeermg adds the cIL,
codes or cﬁ;gg;s tothe MasterMIns,pgg,“pr .Plan gMIP% or
Common Pl anning I ndex (CPl), whichever is appli cabl e The }
CIL codes ~are then transferred 'into the Receiving4
I nspection Plan (R P); #ivendor | nspect ion Plan. (MP),," ori
Shop Traveler: Reliability Engineering audits the planning
to verify the CIL codes are in place.

System Safety is a nmenber of the RSRM Configurationg
Control Board (CCB) #and reviews and. approves all CCB
document ati ont hroughthe Quality and Reliability Assurance,
docunent coordinato¥. System Safety relationship with the
CCB is presented in Figure 7. As a nenber of the ccs,.
System Safety also reviews and approves Operations Change
Requests (ocRs) through the Quality and Reliability
Assurance docunment coordinator.  system Safety approves all
Type | and Il changes, and all Type IIl changes that affect
FMEA/ CI L coded requirenents. System Safety's role in the
control of planning changes is defined in Minagenent
Procedure 66-02-01. System Safety initiates proposed ClL
changes, and submits such changes to one or nore of the
foll owing organizations for review, as applicable: Space
Engi neering, Program Managenent, System Safety, Manufac-

revision K 00C NO. TWR-10162 I vot
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0 Probl ens which are borderline in neeting the
DPD- 400 requirenent are docunented as candi date
problem reports (CPR). Copies of the CPR are
distributed to the Cognizant Project Engi neer
and the Hardware Program Manager. A copy of the
CPR is also telefaxed to Cal span/ MSFC and t he
original maintained on file in the Liaison/'
Probl em Reporting section. After MSFC review,
the CPR’s that need to be el evated through the-
PAS system are prepared as a Significant Problem
Report (SPR) as requested by MSFC. If the
problem is not elevated .to a SPR t he
originating report docunenting the CPR anomaly
(e.g., DR KSCPR, etc.) provides required
corrective action.
2.2. 7 REPORTI NG AND RESQLVI NG G DEP PARTS AND MATERI ALS
PROBLEMS (ALERTS)
System Safety coordinates the Alert program for
Thi okol Space Qperations and Space Qperations suppliers.
Wien System Safety receives an Alert from NASA or G DEP,
the Alert is dispositioned as illustrated in Figure 9.
System Safety perforns an in-house investigation of all
Alerts to determ ne applicability and inpact to the RSRM
project. Corrective action or flight rationale is proposed
to MSFC as required. Supplier furnished parts and nmaterial .
lists are also reviewed, and the Alert sent to the supplier
i f appropriate. Each supplier receiving an Alert |
required to respond in witing within 10 days. A response
may be required sooner if a scheduled | aunch is pending.
The results of these in-house and supplier investigations
are forwarded to NASA per DR 4-7 of DPD 400.
System Safety coordinates the initiation of all
RSRM Program Al erts. An Alert may be generated by
suppliers with design responsibility, Thiokol Quality
Assurance, Safety, Mnufacturing, Procurenent, and System
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Safety under the direction of the Space Operations G DEP
of fice. The G DEP Ofice reviews pertinent information
from avai |l abl e docunentation and suppliers to identify
potential Aerts. Following review by the Program O fice
and the affected supplier, the Alert is prepared for review
by the NASA Alert Coordinator at MSFC who approves it for
rel ease into, the G DEP System Al Alerts initiated by
Space (Operations mnmust be in conpliance with DR 4-7 of DPD.
400 and G DEP Policies and Procedures.

2.2.8 ELECTRI CAL, ELECTRONIC. AND EIL ECTROVECHANI CAL PAR
CONTROL

Thiokol and its suppliers with design responsibility

identify and sel ect El ectrical, El ectronic, and

El ectronmechanical (EEE) parts by using NASA reference
docunent MSFC- DWG 85M)3936 or M L-STD-975 as changed by
approved devi ati on RDW 0571 or Nonstandard Part Approval
Requests (NSPARs) as applicable. This selection process is
to pronote the use of standard-part types with proven
reliability and quality standards and to mnimze the
nunber of part types used. Devi ations and'" substitutions
are witten against the 8sM03936 or M L-STD 975 docunents
and are submitted for NASA approval. TWR-63719 contains a
l'ist of EEE parts for the RSRM Proj ect.

Problems wth EEE parts are reported via SPRs, the
Probl em Summary Report, or DRs as appropriate,;

2.2.9 MATERI AL SPECI FI CATI ON _AND APPLI CATI ON REVI EWS

Thi okol and its suppliers with design responsibilities
ensure that materials selected, for the RSRM neet NASA
requi renents. System Safety provides input to material'
application and specification reviews through review of
material use agreements (MUAs), Waivers, devi ati ons,
engi neering draw ngs, specifications, and changes thereto.

Thi okol suppliers with design responsibility conduct
reviews of applicable material, as required by STW7-3748.
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